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[Name] 

Oshima Masataka 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

air permeability, cushioning, shape retention and washing 

it is and is superior in characteristic, offers rug for recovery 

and reuse possible bedclothes. 

[Means to Solve the Problems] 

It designates inelastic polyester crimped short fiber assembly 
as matrix, it consists of thermoplastic polyester elastomer and 
inelastic polyester which possess 40 deg C or greater low 
melting point in said short fiber assembly incompanson with 
melting point of polyester which forms short fiber, the 
elasticity multicomponent fiber which former exposes at least 
in fiber surface is dispersed & ismixed, with sheet cushion 
structure which said short fiber assembly unifies at same time 
with melt adhesion of said thermoplastic polyester elastomer, 
rug„ for bedclothes where as for thickness with 3 -35 
mm sheet cushion structure where at same time density is 
0.01 - 0.15 g/cm 3 [A ],and cloth [B ] is repeated at least on its 
structure [A ] and or underdensely makes feature 



[Claim(s)] 
[Claim 1] 

It designates inelastic polyester crimped short fiber assembly 
as matrix, it consists of thermoplastic polyester elastomer and 
inelastic polyester which possess 40 deg C or greater low 
melting point in said short fiber assembly incompanson with 
melting point of polyester which forms short fiber, the 
elasticity multicomponent fiber which former exposes at least 
in fiber surface is dispersed & ismixed, with sheet cushion 
structure which said short fiber assembly unifies at same time 
with melt adhesion of said thermoplastic polyester elastomer, 
rugo for bedclothes where as for thickness with 3-35 
mm sheet cushion structure where at same time density is 
0.01 - 0.15 g/cm 3 [A ],and cloth [B ] is repeated at least on its 
structure [A ] and or underdensely makes feature 

[Claim 2] 

rug„ for bedclothes which is stated in Claim 1 where 95 
weight % or more of total fiber which it forms are polyester 
fiber 



[Claim 3] 
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said sheet cushion structure [A ] with said cloth [B ] with 
rugo for bedclothes whichis stated in any of Claim 1 or 2 
which is unified 

[Claim 4] 

Unification from quilting rug 0 for bedclothes which isstated 
in Claim 3 which is 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards rug for bedclothes. 

Furthermore as for details, air permeability, cushioning. 

shape retention and washing it is and it regards rug for 

bedclothes which is superior in characteristic. 

[0002] 
[Prior Art] 

Closely bed is widely utilized time, with ocean weathenngof 
lifestyle, as bedclothes. 

In addition, ageing therefore it increases also patient of the 
long term hospitalization, with hospital bed is utilized as 
bedclothes. 

bed is used putting between midsole which usually is named 
the bed pad between sheets . 

As for this bed pad from objective, suitable cushioning, 
launderability. air permeability etc is required, but 
thosewhich balance have possessed these property well quite 
are little. 

[0003] 

[Problems to be Solved by the Invention] 

It is to offer nig for bedclothes of new structure where the 
first objective of this invention has suitable elasticity and air 
permeability as rug for thebedclothes and in particular bed. 

It is to offer rug for bedclothes where second objective of the 
this invention has shape retention which is superior, at same 
time fatigue resistance keeps. 

As for other objective of this invention, washing it is and is 
possible andit is furthermore to be formed substantially from 
polyester fiber, torecover this way and to offer rug for 
reuseable bedclothes. 

[0004] 

[Means to Solve the Problems] 
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According to this invention, objective of aforementioned this 
invention designates inelastic polyester crimped short fiber 
assembly as matrix, consists of thermoplastic polyester 
elastomer and the inelastic polyester which possess 40 deg C 
or greater low melting point in said short fiber assembly in 
compansonwith melting point of polyester which forms short 
fiber, elasticity multicomponent fiber which the former 
exposes at least in fiber surface is dispersed & is mixed, At 
same time it is achieved with rug for bedclotheswhere with 
sheet cushion structure which said short fiber assembly 
unifies with melt adhesion of the said thermoplastic polyester 
elastomer, as for thickness with 3 - 25 mm , sheet cushion 
structure where at sametime density is 0.01 - 0. 15 g/cnv [A ], 
and cloth [B ] is repeatedat least on its structure [A ] and or 
under densely makes feature. 

[0005] 

You explain below, concerning rug for bedclothes of the this 
invention, but you explain first concerning properties and its 
production method of the sheet cushion structure [A ]. 

inelastic polyester short fiber which forms matrix in sheet 
cushion structure [A ] in this invention the short fiber which 
consists of conventional polyethylene terephthalate. 
polybutylene terephthalate. polyhexamethylene 
terephthalate. polytetramethylene terephthalate, poly 1,4- 
dimethyl cyclohexane terephthalate, poly pivalolactone or 
these copolymer ester oris multicomponent fiber etc which 
consists of blend, of those fiber or theinside 2 kinds or more 
of above-mentioned polymer. 

cross section shape of short fiber is good with whichever of 
round, flat, different shape or the hollow. 
Especially polyethylene terephthalate or short fiber which 
consists of copolymer isdesirable. 

[0006] 

said polyester short fiber melt adhesion is done by elasticity 
multicomponent fiber and in order to form the matrix which 
becomes skeleton assembly of cushion, bulky . resilience is 
shown isrequired densely even with said polyester short fiber 
alone. 

bulk (J1S L-1097 ) of alone under load of 0.5 g/cnr is 20 
cm 3 /g or more under load of 50 cnvVg or more, 10 g/cnr, it ts 
desirable densely, furthermore the preferably, respectively, 
60 cm 3 or more, they are 25 cm 3/ g or more, it isdesirable 
densely. 

When these bulkiness are low, problem that becomes 
remarkable elasticity and compression recovery of fiber 
molding cushion which is acquired arc low. 
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[0007] 

If as for said short fiber, fineness should have been 4 denier or 
greater, range of 4 -500 denier is desirable, furthermore it is a 
preferably, 8-200 denier. 

When fineness is smaller than 4 denier, bulk is not shown, the 
cushioning and repulsion become scanty. 
On one hand when it becomes large, in comparison with 500 
denier web conversion of said fiber becomes difficult, 
constituent number of cushion structure which is acquired 
decreasing too, cushioning scanty with rough and hard. 

[0008] 

On one hand, as for said polyester short fiber crimp 
frequency, as for 4 - 25 /inch, degree of crimping 10 - 40% 
isdesirable. 

When this crimp frequency and degree of crimping are too 

small, bulk of 7x ^ becoming difficult to come out, web 

conversion becoming difficult,* is not desirable. 

Also cushion which is acquired is lacking in resilience, only 

those where durability is low it can acquire. 

In addition, when crimp frequency and degree of crimping are 

too large conversely, bulk of web does not become large and 

only cushion of the high density can acquire, entanglement of 

fiber to be strong being able todo unevenness etc of stripe 

case of web conversion, is notdesirable. 

fiber length 5 mm or greater, preferably 10-100 mm. 
particularly preferably 15 mm~90 mm of aforementioned 
polyester short fiber is profitable. 

[0009] 

On one hand, as aforementioned matrix in cushion structure 
[A ] of this invention elasticity multicomponent fiber which 
melt adhesion does short fiber assembly with elasticity 
multicomponent fiber which the thermoplastic elastomer of 
low melting point which possesses melting point which 40 
deg C or greater is lowerthan melting point of inelastic 
polyester short fiber as matrix has at least in thepart especially 
fiber surface, Portion of surface melts at least with heating 
and polyester short fiber or the elasticity multicomponent 
fiber and is short fiber saw which melt adhesion it can do. 

When this melting point difference is 40 deg C or less, 
temperature which is processedbecomes close in melting 
point of polyester short fiber, property and crimp property of 
polyester short fiber become bad and cushion performance 
decreases, contraction at timeof molding becomes large. 

From this meaning, melting point of thermoplastic elastomer 
of low melting point 40 deg C or greater, especially 60 deg 
C or greater is lower than melting point of polymer which 
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forms said short fiber, it is desirable densely. 

melting point of this thermoplastic elastomer is temperature of 

range of for example 130-220 deg C, it ispossible densely. 



[0010] 

In cushion structure [A ] of this invention, elasticity 
multicomponent fiber which is used in order to form 
flexibility thermal bonding point which carries out important 
role is formed with thermoplastic elastomer and the inelastic 
polyester. 

At that occasion, those where former occupies at least 1/2 of 
the fiber surface are desirable. 

If you refer to weight proportion, former and the latter being 
composite ratio, itis suitable to be a range 30/70 - 70/30. 
As morphological form of elasticity multicomponent fiber, it 
is good with whichever of side * bi-*side. sheath-core type, 
but fact that it is desirable is the latter. 
Regarding this sheath-core type, of course inelastic polyester 
becomes core, but this core to concentric or eccentric shape 
may be. 

Especially there being those of non-concentric type, coil 
elasticity crimp reveals because,it is more desirable. 

[0011] 

This way, cushion structure [A ] of this invention repeated 
compression after hot melt adhesion molding 
becomesdeformed in when using, furthermore with (50% of 
for example thickness ) cushion application where amount of 
compression namely amount of deformation is large, when 
above-mentioned thermal bonding point deformation stress 
joins, is easy to become deformed, when deformation stress is 
gone', withoutleaving strain, to return to original position is 
easy, it is necessarydensely. 

As for amount of deformation which is large to fiber molding 
cushion having joined, as for the entanglement point which is 
formed with low melting point polymer of fiber which forms 
the fiber structure furthermore changing of angle and it is 
prolonged largely,kink being enough or other deformation 
joins. 

Therefore, as for this thermal fixation polymer because 
characteristic whichlargely it becomes deformed recovers 
becomes necessary, thedestructive elongation is targe, it 
consists thermoplastic elastomer where elongation recovery 
characteristic is good densely it is desirable. 

Heat polyester elastomer especially is desirable from fact that 
matrix fiber of counterpart which becomes fixed is polyester 
fiber. 
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[0012] 

polyetherester block copolymer, where it designates 
thermoplastic polyester as hard segment as polyester 
elastomer,copolymenzes poly (alkylene oxide ) glycol 
becomes as soft segment and moreconcrete at least one kind 
of dicarboxylic acid which is chosen from terephthalic acid, 
isophthalic acid, phthalic acid. 
naphthalene-2,6-dicarboxylic acid, naphthalene 
2,7-dicarboxylic acid, biphenyl-4, 4- dicarboxylic acid, 
diphenoxy ethane dicarboxylic acid. 3- sulfo isophthalic 
acid sodium or other aromatic dicarboxylic acid. 1, 4- 
cyclohexane dicarboxylic acid or other cycloaliphatic 
dicarboxylic acid, succinic acid, oxalic acid, adipic acid, 
sebacicacid. dodecane di acid, dimer acid or other 
aliphatic dicarboxylic acid, or these estenfication derivative 
etc and, 1 and 4 -butanediol. ethyleneglycol. trimethylene 
glycol, tetramethylene glycol, pentamethylene glycol and 
hexamethylene glycol, neopentylene glycol, decamethylene 
glycol or other aliphatic diol. or 1 and 1 -cyclo hexa 
dimethanol. 1, 4- cyclohexane dimethanol. tricyclodecane 
dimethanol or other cycloaliphatic diol. or it is a terpolymer 
where the at least one kind, and average molecular weight of 
diol component which is chosen from these esterification 
derivative etcare formed, of polyethylene glycol, poly (1 and 
2 - and 1 and 3 -propylene oxide ) glycol, poly 
(tetramethylene oxide ) glycol, ethylene oxide of 
approximately 400 - 5000 extent and of propylene oxide from 
inside at least one kind of copolymer or other poly (alkylene 
oxide ) glycol of copolymer, ethylene oxide and 
tetrahydrofuran. 



[0013] 

But, from adhesiveness of polyester short fiber and aspect etc 
of temperature characteristic, intensity, property, the 
polybutylene terephthalate is designated as hard segment, 
block copolymerization polyether polyester which designates 
the poly oxytetramethylene glycol as soft segment is 
desirable. 

In this case, polyester part which forms hard segment main 
acid component is polybutylene terephthalate where 
terephthalic acid, main diol component is butylene glycol 
component. 

Of course, as for part (Usually 30 mole % or less ) of this acid 
component with other dicarboxylic acid component and 
hydroxy carboxylic acid component optionally substitutable. 
in same way as for portion of glycol component in dioxy 
component other than butylene *J coli — Lu component the 
optionally substitutable 0 
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In addition, polyether component which forms soft segment is 
good even with the polyether which is substituted with dioxy 
component other than tetramethylene glycol. 

Furthermore, various stabilizer, ultraviolet absorber, 
increased viscosity branch agent, whitener. colorant, in 
addition also various modifier etc may becombined according 
to need in polymer. 

[0014] 

On one hand, it is adopted from in polyester which forms 
crimped short fiber which forms aforementioned matrix as 
inelastic polyester which is used in the elasticity 
multicomponent fiber of this invention, as counterpart 
component of aforementioned elastomer,, but the 
polybutylene terephthalate is more desirably used even among 
them. 
[0015] 

When elasticity multicomponent fiber is done, when 
producing fiber molding cushion, blending constituting in 
fiber structure from fact that it is a tacky component, denier is 
2-100 denier, it is desirable densely, especially 4-100 
denier are desirable. 

When denier is small, bonding point increasing too much, 
cushioning isdifficult to come out. 

In addition when it is too thick, as for bonding point being too 
little,resilience is too low, while using rose It it becomes 
easy. 

cut length 38-255 mm, crimp frequency is 4 - 50 /inch, it is 
desirable densely. 

When it deviates from this range, blending it becomes 
difficult todo, web conversion becomes difficult. 

In addition, also cushion performance and compressive 
durability of molded article become low. 

[0016] 

blend ratio of elasticity multicomponent fiber of this low 
melting point is 10 - 70 weight%, it is suitabledensely. 
When ratio of low melting point multicomponent fiber is less 
than 10 weight%, adhesion point of the fiber structure 
decreasing too, thing and compressive durability where 
compression recovery is too loware too low, it finishes. 

On one hand when ratio becomes higher than 70 weight%, 
quantityof bonding point of fiber structure being many, 
configuration of molded article which onlyhard cushioning it 
can acquire, for contracting low melting point fiber 
(Generally as for tow melting point fiber, because of hot melt 
adhesion of low melting point polymer inregard to production 
heat-set to be difficult to do contraction ishigh. ), itdesigns 
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beforehand becomes difficult to be acquired. 
[0017] 

Especially to designate polyester crimped short fiber 
assembly which is stated in patent re-public Table 3-819082 
disclosure cushion structure of this invention [A ] as, as 
matrix, to consistof thermoplastic polyester elastomer and 
polyester which possess melting point which 40 deg C or 
greater islower than melting point of polyester which forms 
short fiber in said short fiber assembly,elasticity 
multicomponent fiber which former exposes at least in fiber 
surface to bedispersed & mixed, at that occasion, in said 
cushion structure, With state which (a ) said elasticity 
multicomponent fiber crosses mutually it is a cushion 
structure where flexibility thermal bonding point which was 
formed by hot melt adhesion is scattered with flexibility 
thermal bonding point, and (b ) said elasticity 
multicomponent fiber and said inelastic polyester short fiber 
crosses state which wereformed by hot melt adhesion , it is 
desirable densely. 

exemplary content and production method are stated in 
above-mentioned disclosure. 

[0018] 

As for constitution of cushion structure [A ], as for density 
where cushioning is shown range of 0.01 g/cm -0.1 5 g/cm 
is desirable, range of 0.02 g/cm 3 ~0.06 g/cm 3 is moredesirabie. 



If density is too small to this limit or greater, fiber density 
being too little,durability of resilience and compression 
becomes practical limit or less. 

In addition when density is too large, density of fiber density 
and bonding point being too large conversely, it becomes too 
hard. 

[0019] 

It can produce aforementioned fiber formation cushion 
structure [A ] of the this invention, with various methods. 

Concerning next several you explain. 

cushion structure of namely, this invention does splitting with 
such as polyester short fiber and and blending does elasticity 
multicomponent fiber of low meiting point and card to web 
after convertingjaminates web and those web, stuffs web of 
predetermined amount in mold of specified configuration and 
is acquired by compressed *heated mold doing. 

In addition platelet and with top and bottom punched plate of 
catapillar — type in conveyor laminate web etc which are 
formed with snappy V plate with temperature which is 
higher than melting point of inserting, elasticity 
multicomponent fiber to pressurize with low temperature in 
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0.01-0. 1 5g/cm\ tf$Uli 0.02~0.06g/cm 3 <Df& 

^-CDJ¥<frl± 3~35mm fctltf SEMI- 

5~25mm 

[0021] 

*£0!<DKj|ftilMll** «MELfcS/-htt^V 

^'jxx-f^lllt 100%, *** ioo%5E^I±^ 0, J 
»|- % 7K'Jxzx;u«Ht ioo%©tifl)l*.B«L 

[0022] 

WE**[B]li. ^^>a>«*»[A]©±*fc 
l±T. 1*lc»*L<l*±fc*tf Ti::*teT-fr 

-tLT* *«[B]li, ^va>«ifi<*[A]<!:-tt 

*;UT-r>^irttfflr6*ii.jKUx 
jfe^ijxXT^filtlt/^MttH**^* 1 !^ 
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comparison with melting point of polyester short fiber, heat 
treatment action, Furthermore before cooling in midst of 
heating and immediatelyafter heating compressing in vertical 
and horizontal, as of elasticity multicomponent fiber and 
entanglement point of polyester short fiber entanglement 
point and elasticity multicomponent fiber pressure and heat it 
treats part at leastand hot melt adhesion does there is a 
method which obtains fiber formation cushion structure of the 
specified configuration. 

[0020] 

As for cushion structure [A ] of this invention, density in 
range of 0.01 -0.15 gW, preferably 0.02-0.06 g/cm\ light 
weight is of has had suitable compression recovery and 
compressive durability in spite, as cushion. 

Furthermore, because it is superior in air permeability, it can 
utilize as various cushion. 

If 3 - 35 mm there should have been thickness, it is suitable to 
be5 - 25 mm in practical. 

[0021] 

rug for bedclothes of this invention is formed, 
beforesuperposing cloth [B ] on or under, or both sheet 
cushion structure [A ] whichwas inscribed. 
This cloth [B ] as, usually those of plain weave are used, but it 
is notlimited to that, is good even with other tissue . 

In addition, for example polyester fiber 100%. cotton 100% 
or polyester fiber/cotton mixing etc is illustrated as fiber 
which forms cloth [B ]. 

Because recovering, it can reuse those of in particular, 
polyester fiber 100%, that way, it isideal. 

[0022] 

Aforementioned cloth [B ], repeating on or under cushion 
structure [A ], onand under particularly preferably unifying, 
forms rug for bedclothes. 

cloth when it is repeated to top and bottom, is good even with 
the bag . 

And, as for cloth [B ], cushion structure [A ] with it is 
desirable to beunified, unification is listed quilting, welding 
(for example high frequency welder ) etc. 

Especially, unification is desirable with quilting 

In that case, polyester short fiber spun yarn, polyester 
filament yarn, polyester short fiber/cotton cotton spinning 
thread etc can utilize the yam which is used for quilting. 
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£«teT-(*1bU *<7)J8ffll::^A(HEM)£lS 
[0023] 

L*t. ^<jxZT;HHt«»:y*IIWI=»l«1"* 
fc<, BJR-llfiJffltRFll6"C*4. 

Ci:l-^yfS*l-^y-->'5 r °IttT'fc-5„ 



4»© 95 »*%ia±. ftl- 98 S*%JU 

[0024] 

C*Jt«3 



$g*(12de.«*tft 64mm)fcct^ , JX^b>x 

£«*t(9de. 51rnm. £J&#:Wr«# 

=50:50)* fll# 70 30 M%T?SI» 

C(DOi^lfet 200deg C. 7 #fflEffi#& 
W£ 20mm, ffiS 0.035g/cm 3 (Dv-h 

[0025] 



straight line it sews quilting, curve sews and or includes, also 
therespective stitch spacing such as intersection sewing and it 
is a as needed selectable. 

In addition, repeating cloth to cushion structure [A ], it unifies 
rug for bedclothes, can also install heme (HEM ) in periphery. 

[0023] 

[Effects of the Invention] 

rug for bedclothes of this invention is superior in air 
permeability,possesses suitable elasticity, possesses shape 
retention on that, also fatigue resistance issatisfactory. 

Furthermore, forms substantially from polyester fiber densely 
beingpossible, washing it is and not only it is easy, also 
recovery & reuseare possible. 

Therefore, we are suitable in order to use as pad for for 
example bed,light, folding and exchanging and it is simple, 
when it becomesdirty with body fluid etc it is cleaning 
possible simply by washingdoes being. 

Furthermore, because it is superior in air permeability, 
steaming/evaporation ti it is not, is superior in use feel. 

Especially, 95 weight % or more, especially 98 weight % or 
more of entirety are formed with polyester fiber densely to be 
possible, in that case, there is a benefit where recycle becomes 
easily possible. 

[0024] 

[Working Example(s)] 

Below, putting out Working Example, you detail this 
invention. 

Working Example 1 

Formation of (1) sheet cushion structure; spiral crimp yarn of 
polyethylene terephthalate hollow fiber short fiber (12 de, 
fiber length 64 mm ) and polyethylene terephthalate 
wasdesignated as core component, non-concentric type 
elasticity multicomponent fiber (9 de, fiber length 5 1 mm. 
core component: sheath component=50:50 ) which designates 
polyetherester elastomer as sheath component blending was 
done with former 70 weight%. the latter 30 weight% and 
web wasacquired. 

Repeating this web, compressed dry heat treatment between 
200 deg C. 7 min doing, itacquired sheet cushion structure 
of thickness 20 mm, density 0.035 g/cm 3 . 

[0025] 

Formation of rug for (2) bedclothes 
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va>HJft(*(»* 20mm, rfl 1000mm, ft * 
2100mm)£A;ftfco 

^T*;u-r-r->?toxL*:. 

lailcWLT. 30°<7>ftlf T* 20cm IWWT'^nXT 
[0026] 

XS±(7)R3ISI±*<, Mo»btifcfiltllfl>» 
ttl«*«l=fflt^fc 12de *^^i:li!Sl5l-CD 

[0027] 

Lts 9<^5mm, ®j£0.040g/cm 3 <Dv-h#>V 

Z(Dv-htt^^v3>«iS<*(»^5mm, rfl 
1000mm, 2!00mm)(C s ^ , JXX-r;U 100% 

-tJvfti 25cm rai«r*+;ux<>yinx^tTo 
»bHfc»«5li. ^K«**fc *i;*Hffllk 
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Is formed cloth of plain weave which was designated as bag 
from spun yam of polyester 100%, aforementioned sheet 
cushion structure (thickness 20 mm, width 1000 mm, 
length 2100 mm ) was insertedamong those. 

Next, quilting it processed making use of sewing machine 
yarn of polyester 100% spun yarn. 

It processed quilting, in order to do, with 20 cm spacing 
vis-a-vis longitudinal direction of sheet structure, 30 * with 
angle cloth. 

rug which it acquires had had comfortable use feel which is 
suited as the pad for bed. 

[0026] 

flaking, melting this rug next, you made on an experimental 
basis chip, you made on an experimental basis short fiber of 
same morphological form as 12 de hollow fiber which are 
used for this working example with melt spinning method 
makinguse of this chip. 

There was not a problem on step, property of short fiber 
which atsame time is acquired showed almost same value as 
12 de hollow fiber which are used for Working Example. 

[0027] 

Working Example 2 

To similar to Working Example I , however making thickness 
of web thinjt acquired sheet cushion structure of thickness 5 
mm, density 0.040 g^cm 3 . 

You inserted in bag of flat woven fabric which is formed to 
this sheet cushion structure (thickness 5 mm, width 1000 
mm, length 2 100 mm ), from polyester 100% filament yarn. 

Next, in longitudinal direction and transverse direction it 
processed respectively quilting with25 cm spacing this 
making use of sewing machine yarn of polyester filament 
100% yam. 

rug which it acquires had had suitable elasticity, air 
permeability as rug for the bed and rug for futon. 

This rug with compact, it washes easily with domestic 
laundering machine denselybeing possible, drying rate was 
large, wrinkle, shrank with theiaundry, either limpness or 
other morphological form change was not for most part 
recognized. 
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